The majority of empirical studies make use of the assumption of stable preferences in searching for a relationship between risk attitude and the decision to become and stay an entrepreneur. Yet empirical evidence on this relationship is limited. In this paper, we show that entry into entrepreneurship itself plays a decisive role in shaping risk preferences. We find that becoming self-employed is indeed associated with a relative increase in risk attitudes, an increase that is quantitatively large and significant even after controlling for individual characteristics, different employment status, and duration of entrepreneurship. The findings suggest that studies assuming that risk attitudes are stable over time suffer from reverse causality; risk attitudes do not remain stable over time, and individual preferences change endogenously.
INTRODUCTION
Entrepreneurship is crucial for the efficient functioning of markets and the prevention of excess profits (Audretsch, Keilbach & Lehmann, 2006) . Entrepreneurs are considered engines for (regional) structural change and economic growth (Audretsch & Fritsch, 1994) . Therefore, it is important to understand the determinants of individual decisions to become an entrepreneur or to remain regularly employed. In this context, risk attitudes are a decisive factor in explaining individual decisions to become an entrepreneur (Barsky et al., 1997; Cramer et al., 2002; Caliendo, Fossen & Kritikos, 2009 , 2014 . Although it is intuitively appealing to assume that entrepreneurs are willing to take significant risks, most empirical studies use this argument in searching for a relationship between risk attitude and the decision to become and stay an entrepreneur. This argument, however, comes at a cost of treating individual risk attitudes as stable over time and assuming that these attitudes are not affected by entry into entrepreneurship (Barsky et al., 1997 , Caliendo, Fossen & Kritikos, 2009 , 2010 . 1 To our knowledge, the validity of these assumptions has not been tested so far.
Consequently, this paper aims to answer the question whether risk attitudes indeed remain stable over time or whether they are subject to changes caused by entry into entrepreneurship.
2 Entrepreneurs' risk attitudes may be related to endogenous adaptation for several reasons. First, becoming an entrepreneur means confronting risky decisions new to the individual (Caliendo, Fossen & Kritikos, 2009 ). Second, making risky decisions implies dealing with uncertainty and may contribute to learning in the business context (Das & Teng, 1997; Janney & Dess, 2006) . Learning by doing is a pervasive form of personal development which can be applied to preferences as well as skills (Bowles, 1998) . With respect to entrepreneurship, this may include the accumulation of entrepreneurship-specific human capital and an increasing confidence in own skills (Westhead & Wright, 1998; Ucbasaran, Wright & Westhead, 2003 , 2008 Amaral, Baptista & Lima, 2011) . 4 This learning might be of special relevance in the early stage of entrepreneurship where people learn from experiences of acting in and responses from the market and thus contribute to potential changes in individual risk attitudes 1 See also Jaeger et al. (2010) for a similar assumption in the context of risk attitudes and migration. 2 This paper focuses on individuals who became entrepreneurs. When using the notion of entrepreneur, as well as entrepreneurship, we mean people who experienced a recent transition to entrepreneurship. We use this definition throughout the paper. 3 See Bowles (1998) for a more general discussion on endogenous preferences. 4 Recent discussions in the entrepreneurship literature also highlight the importance of personality traits as potentials means to explain employment status (Zhao & Seibert, 2006; Borghans et al., 2008) . However, even after controlling for the effects of personality traits, Caliendo, Fossen and Kritikos (2014) find that information about risk attitudes has an influence on entrepreneurial activity.
through self-attribution (Lane, 1991; Bowles, 1998; Politis, 2005; van Gelderen, van der Sluis & Jansen, 2005) .
Thus, it is not obvious whether risk attitudes affect entrepreneurial activity, or vice versa. On the former link, empirical literature presents unidirectional and inconclusive findings. While Cramer et al. (2002) find support for a positive relationship between risk tolerance and entrepreneurial entry, Barsky et al. (1997) find no statistically significant effect of risk tolerance on selection into self-employment. Caliendo, Fossen and Kritikos (2009) show that individuals with a lower risk aversion are more likely to become self-employed. Hartog, Ferrer-i Carbonell and Jonker (2002) present evidence that successful entrepreneurs are less risk averse than regularly employed people. Ahn (2010) uses longitudinal data on risk tolerance to control for measurement error. His results indicate that relative risk tolerance has a positive and statistically significant effect on the probability of entering self-employment. Sarasvathy, Menon and Kuechle (2013) , however, argue that entrepreneurs fall along the entire risk preference spectrum, casting serious doubts on the supra-normal risk attitude assumption (see also Brockhaus, 1980; Sarasvathy, Simon & Lave, 1998 What is missing in this discussion is the situation in which risk attitudes may change in the face of entrepreneurship as a result of entrepreneurial learning (Block, Sandner & Spiegel, 2013) . As mentioned previously, current empirical approaches do not go beyond comparing risk attitudes of existing entrepreneurs with different categories of employed or unemployed people. Only Caliendo, Fossen and Kritikos (2009) examine whether the decision to start a business is influenced by risk attitudes at the time the decision is made. Regardless, no study has analyzed the relationship between the decision to become an entrepreneur and changes in individual risk attitudes. This paper aims to fill this gap. We make use of data from different waves of an experimentally validated questionnaire, the German Socio-Economic Panel (GSOEP). The GSOEP contains information about individuals' willingness to take risks in general and in specific contexts, including occupation, which constitutes a relevant domain for employment decisions (Caliendo, Fossen & Kritikos, 2010) . We apply a difference-indifference approach and examine whether individuals differ in their willingness to take occupational risks after having experienced self-employment, an economic action related to risk-seeking individuals. We test whether individuals who become entrepreneurs express a different trend in risk attitudes than individuals who do not enter entrepreneurship.
We find that entry into entrepreneurship is indeed associated with a relative increase in risk attitudes, an increase that is quantitatively large and significant even after controlling for individual characteristics, different employment status, and duration of entrepreneurship. We further show that these changes in risk attitudes dominate the effect of initial differences in individual risk levels. The findings suggest that studies assuming that risk attitudes are stable over time suffer from reverse causality; risk attitudes do not remain stable over time, and individual preferences change endogenously.
DATA
The GSOEP, the underlying data set, is a representative survey of the German population and was initiated in 1984. It contains a large variety of longitudinal information on approximately 22,000 individuals. 5 We have information about the individual willingness to take risks for two periods. Our primary measure of risk attitude was added to the GSOEP in the 2004 wave and was collected for a second wave in 2009. Therefore, we make use of the waves from 2004
to 2009, and for our robustness analysis, we also consider the waves 2003, 2010, 2011, and 2012 .
We focus on time trends in occupational risk attitude, which is considered most relevant in the context of entrepreneurship or self-employment (see also Caliendo, Fossen and Kritikos 2009) . 6 The behavioral relevance of the risk measure used herein has been validated in a large-scale experiment. Using a representative sub-sample of 450 participants, Dohmen et al. (2011) show that the GSOEP measures of risk attitudes have good predictive power of risktaking attitudes involving self-employment. In line with Caliendo, Fossen and Kritikos (2009) and Dohmen et al. (2012) , we thus assume that using GSOEP data provides behaviorally valid information on individual risk attitudes.
To identify the effect of entrepreneurship on risk attitudes, we first use risk information of individuals (riskocc04) at a time they were not self-employed (future entrepreneurs given the year 2004). Second, we measure risk at an additional point in time (2009) after some of the individuals became self-employed (riskocc09). Thus, we identify entry into entrepreneurship if an individual was not self-employed in 2004 but was in one of the subsequent years.
5 For more detailed information about the GSOEP, see Wagner, Burkhauser and Behringer (1993 7 This means that we exclude non-employed individuals, individuals in vocational training, individuals doing an internship, and individuals in military or civil service from the analysis. We also exclude individuals with missing information on any of the variables used to perform the analysis. Regarding the choice of occupational profiles, robustness checks show that the exclusion of certain groups does not affect the significance and direction of the results. entrepreneurs and non-entrepreneurs. While both distributions are centered on zero, the distribution for entrepreneurs in both figures has more weight on the right-hand side. In contrast, the distribution of non-entrepreneurs has more weight on the left-hand side (see also   table 1 ). Furthermore, a greater proportion of self-employed than non-self-employed people experience an increase in the willingness to take occupational risks, while a greater proportion of non-self-employed than self-employed people exhibit a decrease in risk preference. to take occupational risks. In general, non-entrepreneurs are characterized by a reduction in their willingness to take risks in all sub-categories. In contrast, entrepreneurs experience an increase in their risk index in the vast majority of sub-categories (24 of 37). In the cases that show negative changes in risk attitudes, this decrease is still comparatively smaller than those of the non-entrepreneurs.
RISK ATTITUDES OF SELF-EMPLOYED AND NON-SELF-EMPLOYED

ENTREPRENEURSHIP AS DETERMINANT OF CHANGES IN INDIVIDUAL RISK ATTITUDES
The results of the descriptive analysis show that the personal willingness to take occupational risks changes over time and that it changes differently for people who become entrepreneurs than for non-entrepreneurs. In search of a causal effect of entry into entrepreneurship on risk attitudes, we apply a difference-in-difference (DiD) design (Ashenfelter, 1978; Card & Krueger, 1994) . The basic idea of a DiD identification strategy is to calculate the difference of the mean risk attitudes of entrepreneurs and non-entrepreneurs before and after the entrepreneurs started their businesses. Our empirical strategy is that only one "group" is affected by treatment, which in our case is the entry into entrepreneurship. Thus, we have information about risk attitudes on two groups, where only one group is treated in the second period, with risk attitudes measured before (in 2004) and after (in 2009) treatment for both groups.
Several assumptions must hold to infer causal mean effects for the treated group. First, the treatment must not affect risk preferences of the non-treated group, meaning that there are no relevant interactions between entrepreneurs and non-entrepreneurs (see Rubin, 1977) . In our case, it is unlikely that an individual's change in willingness to take occupational risks has a direct or indirect effect on others' occupational risk attitudes. Second, individuals may anticipate becoming an entrepreneur, which involves changes in risk attitudes (affecting the pre-treatment outcome) or pre-treatment adaptation in other covariates. If this is the case, risk attitudes in 2004 might already be affected by endogeneity issues (Lechner, 2011) . Our data set allows us to at least partially control for this problem. That is, we make use of a question in the GSOEP wave of 2003 that asks individuals to estimate the individual probability of becoming an entrepreneur within the next two years. This question enables us to restrict the sample to those who did certainly not intent to become self-employed in 2004. Third, the common trend assumption is a key element of the DiD design. In our case, it implies that if entrepreneurs had not started a new business, both non-entrepreneurs and "non-entering" entrepreneurs would have experienced the same time trend in risk attitudes, conditional on the covariates (Lechner, 2011) . Thus, any differences in the trend of individual willingness to take risks can be interpreted as an effect of the treatment. In section 5, we offer some evidence in favor of the common trend assumption. We make use of the GSOEP waves of 2010, 2011, and 2012 to control for whether individuals who became entrepreneurs in one of these years experienced the same time trend in risk attitudes as non-entrepreneurs in the [2004] [2005] [2006] [2007] [2008] [2009] period.
The underlying equation of the basic DiD approach can be specified as follows: 
ESTIMATION RESULTS
Before we apply DiD estimations, we directly estimate the effect of entrepreneurship on risk Germany, German or foreigner), education (using the ISCED classification), age, work experience, unemployment experience, nationality, disability, marital status, income from finance (differentiated by rents and interest), the number of children, height, duration of actual employment, and whether the individual's father was an entrepreneur when the individual was 15 years of age. The results for this specification remain robust. While the coefficients for the DiD remain almost constant (0.71 when using inc_selfemp, 0.83 when using selfemp), the insertion of covariates reduces the pre-treatment differences in the willingness to take occupational risks to 0.67 and 0.69. 
Different transition paths
The data set facilitates distinguishing between different paths of transition to entrepreneurship. Here, we differentiate between nascent entrepreneurs who were employed or unemployed in 2004 and become self-employed later. Thus, we control for whether the former employment status of the entrepreneurs influences changes in the willingness to take occupational risks. Table 7 shows the results. Entrepreneurs with a transition from regular employment experience a significant average increase in their willingness to take occupational risks of between 0.64 and 0.75 points. 8 Note that in both cases, pre-treatment differences in risk attitudes in 2004 decrease to 0.53 and 0.54. For transitions from unemployment to entrepreneurship we find a substantially larger increase in risk attitudes.
The differences hold values of between 1.21 and 1.35 at a 5% significance level. 
Exogeneity of treatment I
The DiD design relies on several critical assumptions. Individuals may anticipate becoming an entrepreneur, which entails changes in risk attitudes or pre-treatment adaptation in other covariates. Thus, our risk measure in 2004 could already be an outcome from planning to enter entrepreneurship. We try to ensure that the pre-treatment outcomes as well as covariates are not affected by the decision to become an entrepreneur by making use of a question in the GSOEP wave in 2003. Individuals were asked to estimate the probability that career changes would take place within the next two years, on a 100-point scale, where 0 meant that such change would definitely not occur. One part of this question involves the likelihood of becoming self-employed and/or freelancing. In what follows, we restrict the sample to individuals who stated that the likelihood of becoming self-employed was zero. That is, we focus only on those who definitely did not want or expect to become self-employed in the near future.
The restriction of the sample leads to a decrease in the number of entrepreneurs, who were unemployed in 2004, to 21 cases. Therefore, we report only the results for the full sample and for the transition from regular employment to entrepreneurship. The results, depicted in table 8, also remain robust in this specification. Entrepreneurship leads to increases in the willingness to take occupational risks of between 0.95 and 1.12 points. These changes are highly significant at the 1% level. Notably, this specification also emphasizes the small and non-significant differences in individual risk attitudes of nascent entrepreneurs and nonentrepreneurs in the pre-treatment period. The differences here range from 0.16 to 0.41 points, casting doubts on the assumption that risk attitudes of nascent entrepreneurs are higher by nature, remain stable over time, and are not affected by entrepreneurship itself. 
Exogeneity of treatment II
In a similar vein, pre-treatment values of risk attitudes and covariates might be less or not affected by the treatment if a sufficient time span exists between pre-treatment and treatment.
We check for this by focusing only on entrepreneurs who entered into self-employment not before 2007, 2008 or 2009, so that there are at least three years between the responses to the questions on risk attitudes and entry into entrepreneurship. Table 9 reports the results. In all regressions, the coefficients of the post-treatment differences in risk attitudes remain highly significant and quantitatively large. The values range from 0.77 to 1.40, depending on the empirical specification. Pre-treatment differences in risk attitudes stay between 0.34 and 0.72. 
Common trend assumption
The DiD design only offers reliable estimates if both sub-populations (entrepreneurs and nonentrepreneurs) not being treated experience the same time trends in risk attitudes, conditional on the covariates (Lechner, 2011) . It is, however, not possible to test this assumption directly.
We control for the validity of this assumption by comparing the changes in willingness to take 
CONCLUSION AND IMPLICATIONS
Assumptions of stable preferences are widespread in the economics discipline (Bowles, 1998) . For example, studies on risk attitudes and entrepreneurial activity take risk preferences for granted. In this paper, we show that entrepreneurship has a quantitatively large and highly significant feedback effect on individual willingness to take occupational risks. In line with other studies, we use self-employment as a proxy for entrepreneurship. As an identification strategy, we make use of risk information on individuals at the time they were either regularly employed or unemployed. We measure risk attitudes at a second point in time when some individuals in the group entered self-employment. Our DiD estimations reveal that individuals who experience a transition to entrepreneurship display a significantly greater willingness to take occupational risks than individuals who remain regularly employed or unemployed in the same period.
The results resist several robustness checks. Our data set enables us to rule out the possibility that individuals had already adjusted their risk attitudes or other control variables before treatment. That is, we ensure that anticipation effects did not harm our results. We also provide evidence in favor of a common trend assumption, which is a key element in the DiD approach. That is, we control for whether entrepreneurs, who started their business after we measured the second time risk preferences, experience the same time trend in risk attitudes as non-entrepreneurs. Furthermore, we rely on two measures of self-employment: the first measure pertains to self-employment as main occupation and the second to receiving income from self-employment. We also check whether changes in the willingness to take occupational risks are influenced by the former employment status of the "future"
entrepreneurs. The results remain robust.
Our findings suggest that entry into entrepreneurship leads to endogenous changes in the individual willingness to take risk in occupation. This is in contrast with assumptions on stable preferences. Thus, we need to take into account this preference endogeneity when accurately predicting the likelihood of risk attitudes on entrepreneurship. Furthermore, where preferences are endogenous they will have explanatory power in settings different from their application (Bowles, 1998 
